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Abstrat:The spetrum in the 145{284 eV (42{85 Angstrom) band of a portion of the di�use x-ray sky wasobtained in 1993 by the Di�use X-ray Spetrometer. We ompare these data to a model inludinga omputation of the spetra of a few ions due to solar wind harge exhange in the heliosphere,obtaining solar wind parameter ranges by studying the in situ observations at a similar phase in thesolar yle, i.e. in 2003. The one spetral feature whih is onsistent with an unblended, isolatedline is oinident with the hydrogeni oxygen Balmer gamma (n=5 to 2) transition, whih should bestrongly pumped by harge exhange.



The DXS Instrument

� The Di�use X-ray Spetrometer (DXS) was an attahed Spae Shuttle payload that ew onSTS-53 in for six days in 1993 January.� DXS is a Bragg rystal spetrometer, whih uses a large area proportional ounter as a detetor.� The detetor assembly rotates, allowing full wavelength overage of a 15Æ� 150Æ path of sky, inthe wavelength band 42{85 �A(145{284 eV). Spatial resolution is 15Æ.� DXS has a resolving power of �=�� � 35, and a throughput A
 � 0:02 m2 sr.� The san path inluded the Vela and Monogem Ring supernova remnants.� We analyze the spetrum of the sky between the supernova remnants, for a fair sample of theDi�use Soft X-ray Bakground sky.



Figure 1: Cross setion of the DXS instrument



Figure 2: DXS San path on Rosat 1/4 keV sky map, in 180Æ-entered galati oordinates.



Figure 3: DXS ount rate vs. Galati Longitude



Spetral Analysis

� The spetrum of all sky regions other than Vela and the MonoGem Ring is presented below.� Thermal models to not �t well, but this is likely beause of the i�y state of the atomi physisas muh as the hypothesis of hot gas emission of the x-rays.� We need areful alulations of eletron impat exitation and x-ray emission of L-shell ions ofSi, S, Mg, and Ne, and M-shell ions of Fe.

� One feature, at �67:4 �A (184.0 eV), is onsistent with an isolated, unblended spetral line. Wederive a line strength of 1:45� 0:14 photon m�2 s�1 sr�1� This is also the wavelength of the O VIII (O+7, i.e. hydrogeni) Balmer  line (n = 5! 2).� All other attempted identi�ations of this feature have failed, in most ases due to the preditionof a stronger line elsewhere in the band that is not observed.� Balmer �;  and Æ lines, with equal intensity and onvolved with the instrument response, aresuperimposed on the spetrum.� Wargelin et al and Pepino, Kharhenko and Dalgarno give alulations of harge exhange rosssetions and branhing ratios for several oxygen and neon ions.
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Figure 4: DXS generi sky spetrum, with model O VIII lines. Note good agreement between the  line and thedata.



Charge Exhange: a Plausibility Argument

� Solar wind ions an harge exhange with interstellar neutrals in the heliosphere. De-exitationthen produes x-rays. This mehanism also produes ometary x-ray emission.� For example: O+8 + H0 ! O+7� + H+

� The surfae brightness in a line is given by
� = 14� Z nswnismvsw�y dl

where{ nism is the density of neutrals from the interstellar medium, here assumed onstant;{ nsw is the density of the ion in question in the solar wind;{ vsw is the solar wind speed (taken to be that of the protons);{ � and y are the ross setion and line yield, respetively; and{ The integral dl is along the line of sight.� the ACE satellite was launhed to the Sun-Earth L1 point in 1997, after the end of the DXSmission.� We therefore look at the orresponding phase of the following solar yle, in alendar year 2003,for data on the ionization struture of the solar wind.



Figure 5: Sunspot numbers for 3 solar yles. DXS ew in month 77 of yle 22. The following yle, 23, hasorresponding sunspot numbers for roughly the alendar year 2003.



Figure 6: Estimated surfae brightness of O VIII Balmer  vs. time for alendar year 2003. The DXS detetion ofthis line is marked in the right margin.



Charge Exhange: a Plausibility Argument

� This study, while suggestive, is not de�nitive.� Most of the spetrum is still unexplained. Atomi data are needed for thermal exitation andharge exhange for ions suh as Si VIII, S VIII, Mg IX, and Fe X (plus or minus an ion stageor two). Suh data may also lead to another plausible identi�ation for this spetral feature.� We've assumed the interstellar gas is una�eted by its passage through the heliosphere. Bettermodels of this exist. In fat, the some of the sightlines passed near the He fousing one,downwind from the sun.

All that said...

� For only � 6% of the time in 2003 would DXS have observed an O VIII Balmer line as bright as it saw in 1993 January. Bare oxygen ions are rare in the solar wind.� Unless a more areful omputation hanges the preditions signi�antly, it seems unlikely thatthe line in the DXS spetrum is heliospheri in origin.� This onlusion supports the presene of hot gas in the nearby interstellar medium (nearer thanNH � 1020m�2 of neutral hydrogen).
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